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$GLJLWDO FRQWUROOHUEDVHGRQ'63ZDVSURSRVHG IRU HOHFWURK\GUDXOLFPRWLRQ VLPXODWRU7KLVGLJLWDO FRQWUROOHU QRWRQO\
RIIHUHGDQLQWHJUDOVROXWLRQIRUSRVLWLRQVHUYRV\VWHPLQPRWLRQVLPXODWRUEXWDOVREHQHILWHGWRLOOXVWUDWHKRZWRFRPELQH
0$6PHWKRGRORJ\ ZLWK 5&3 WHFKQRORJ\ LQ FRPSOH[ FRQWURO V\VWHP GHVLJQ%\ DSSO\LQJ0$6PHWKRGRORJ\ PRWLRQ
VLPXODWRU¶VFRQWUROV\VWHPZDVSDUWLWLRQHGLQWRFRRSHUDWHGFRQWUROOHUDJHQWVZLWKFOHDUKLHUDUFK\'LJLWDOFRQWUROOHULQWKLV
SDSHUZDVLPSOHPHQWHGDVDQDJHQWFRQWUROOHUFRUUHVSRQGLQJWRWKHUROHRQDQDFWXDWRU¶VSRVLWLRQFRQWURO$FFRUGLQJWRWKH
GLYLVLRQ RI FRQWUROOHU¶V DJHQW WDVN KDUGZDUH DQG VRIWZDUH SODWIRUPV ZHUH PRGXODUL]HG )XUWKHUPRUH WKH VRIWZDUH
SODWIRUPZDVFRGHGXVLQJ0DWODE6LPXOLQNDQG57:EDVHGRQ5&3WHFKQRORJ\ZKLFKLVGLVWLQJXLVKHGZLWKFODVVLF0$6
PHWKRGRORJ\%\LQWHJUDWLQJ5&3WHFKQRORJ\ZLWK0$6PHWKRGRORJ\DVHDPOHVVDQGHIILFLHQWURXWHIRUFRQWUROV\VWHP
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DUWL¿FLDO LQWHOOLJHQFH $, D VLQJOH DJHQW UHSUHVHQWV DQ DEVWUDFW HQWLW\ ZKLFK IRFXVHV RQ VROYLQJ SDUWLFXODU
SUREOHP LQGLYLGXDOO\ DQG DOO DJHQWV FDQ DOVR EH FRRSHUDWHG DQG LQWHUDFWHG WR IXOILOO WKH IXQFWLRQ RI ZKROH





FRQWUROOHU V\VWHP$ WHOHRSHUDWLRQPRELOH URERWZDVPRGHOHG DQG LPSOHPHQWHG EDVHGRQ0$6YLHZSRLQW









IRU SUDFWLFDO FRQWURO REMHFWV 7KHUHIRUH D PHWKRG LV HDJHUO\ QHHGHG WR DFFHOHUDWH DQG VLPSOLI\ WKH GHVLJQ
SURFHVVRIDFRQWUROOHUDJHQW
,QWKLVSDSHUUDSLGFRQWUROSURWRW\SLQJ5&3WHFKQRORJ\LVDSSOLHGWREULGJHWKHJDSEHWZHHQWKHRUHWLFDO
FRQWURO DOJRULWKP DQG SUDFWLFDO HPEHGGHG GLJLWDO FRQWUROOHU ZKLFK SURYLGHV VRPH VXIILFLHQW WRROV IRU
WUDQVPLWWLQJ EORFN GLDJUDP LQWR H[HFXWDEOH FRGH 7KH GHVLJQ PHWKRG DQG GHVLJQ HIILFLHQF\ ZLWK 5&3
WHFKQRORJ\ KDV EHHQ LQYHVWLJDWHG LQ HPEHGGHG V\VWHP ZLWK '63 E\ VRPH SUHFXUVRUV >a@ ,Q WKLV GHVLJQ
SURFHVVRIHOHFWURK\GUDXOLFPRWLRQVLPXODWRU¶VFRQWUROV\VWHPZHILUVWO\LPSOHPHQW0$6GHVLJQWRSDUWLWLRQ
PRWLRQ VLPXODWRU¶V FRQWURO V\VWHP LQWR FRRSHUDWHG FRQWUROOHU DJHQWV 7KHQ WKH FRQWUROOHU DJHQW DVVLJQHG WR
FRQWUROWKHSRVLWLRQRIDF\OLQGHULVIXOO\VWXGLHGRQKDUGZDUHDQGVRIWZDUHOHYHO(VSHFLDOO\ZHDFFRPSOLVK









• $JHQW WDVNV $JHQW WDVN LV WKH GHWDLO FRQFHSW RI 0$6 ZKLFK UHSUHVHQWV WKH LQGLVSHQVDEOH WDVNV IRU
VXSSRUWLQJ WKH REMHFWLYH RI D FRQWUROOHU DJHQW )RU DQ HPEHGGHG FRQWUROOHU DJHQW XVHG LQ VHUYR FRQWURO
V\VWHP WKH DJHQW WDVNV FDQ EH PDLQO\ FODVVLILHG LQWR  W\SHV DFTXLULQJ IHHGEDFN VLJQDO IURP VHQVRUV
JHQHUDWLQJ UHIHUHQFH ZDYHIRUP LPSOHPHQWLQJ FRQWURO DOJRULWKP GULYLQJ FRUUHVSRQGLQJ DFWXDWRUV DQG
FRPPXQLFDWLQJZLWKRWKHUFRQWUROOHUDJHQWV(DFKDJHQWWDVNLVFRGHGVHSDUDWHO\DQGDVVLJQHGZLWKDIL[HG
SULRULW\EDVHGRQWKHIXQFWLRQDOREMHFWLYHRIFRQWUROOHUDJHQW









EH RUJDQL]HG LQWR IROORZLQJ PRGXOHVLQSXW 	 RXWSXW SRUWV,23LQSXW 	 RXWSXW FRQGLWLRQLQJ
FLUFXLWV,2&& FRPPXQLFDWLRQ GHYLFH&'PLFURSURFHVVRU 	 SHULSKHUDO FLUFXLWV03&
PHPRU\SRZHUVXSSO\362QHSUDFWLFDOFRQWUROOHUDJHQWREWDLQVRQHRUPRUHPRGXOHVDFFRUGLQJWR
WKHREMHFWLYHRIFRQWUROOHUDJHQW
• 6RIWZDUH GHVLJQ IRU FRQWUROOHU DJHQW:H FDQ LPSOHPHQW WKH FRQWUROOHU DJHQWV RQ WKH HPEHGGHG FRQWURO
V\VWHPVE\XVLQJ WKHPXOWLWDVNLQJ5726NHUQHODW WKHVRIWZDUH OHYHO$SULRULW\DVHWRI&38UHJLVWHUV
DQGVRPHVWDFNDUHDVDUHDVVLJQHGWRHDFKDJHQWWDVN,QWKLVPHWKRGDQDFWXDOHPEHGGHGV\VWHPSRVVHVVHV











• &UHDWLQJ WKH '63 PRGHO 7KH ILUVW VWHS LV WR FUHDWH D '63 PRGHO LQ VLPXOLQN DQG FRQILJXUH UHODWHG
SDUDPHWHUVIRUDVSHFLILF'63SURFHVVRU









FDQEH WHUPHG DVPRQLWRUFRRUGLQDWRU DQG6'& VHUYRGLJLWDO FRQWUROOHU EDVHGRQ'637KH UROHRI HDFK
FRQWUROOHU DJHQW QHHGV WR EH VSHFLILHG 0RQLWRU SURYLGHV *8, JUDSKLFDO XVHU LQWHUIDFH IRU FXVWRPV WR
FRQILJXUH WKH WHVW SDUDPHWHU DQG VXSHUYLVH WKH WHVW SURFHVV 7KH PDLQ UHVSRQVLELOLW\ RI FRRUGLQDWRU LV WR
FRQYHUWXVHUGHILQHGUHIHUHQFHVLJQDOWRUHODWLYHGLVSODFHPHQWRIHDFKF\OLQGHULQRWKHUZRUGWRH[HFXWHWKH








)URP)LJ ZH FDQ UHDOL]H WKDW6'&V RQO\ LQWHUDFW ZLWK FRRUGLQDWRUE\&$1 EXV VR WKH FRRUGLQDWLRQ
PHFKDQLVPVEHWZHHQ6'&VDQGFRRUGLQDWRUDUHPDLQO\IRUPXODWHGDERXW&$1FRPPXQLFDWLRQ
• +LJK OHYHOSURWRFRO IRU&$1FRPPXQLFDWLRQ7KHKLJK OHYHOSURWRFRO IRU&$1FRPPXQLFDWLRQ LQRWKHU
ZRUGVLVWKHIRUPDWRI&$1PHVVDJH¶VGDWDILHOGZKLFKPXVWFRQWDLQWKHSRVLWLRQDFFHOHUDWLRQSUHVVXUH
GDWDDQGVRPHRWKHU%RROHDQVDIHW\VWDWHV2QWKHEDVLVRI&$1ESURWRFROWKHFDSDFLW\IRUHYHU\&$1




RIFRPPXQLFDWLRQPRGHDUHSURSRVHGQRUPDOPRGHDQGSURWHFWPRGH ,QQRUPDOPRGH LWK6'& ILUVWO\
VHQGVLWK&$1PHVVDJHRWKHU6'&VDQGFRRUGLQDWRUPRQLWRUWKHPHVVDJHRQ&$1EXV2QFHLWK6'&
ILQGVLWK6'&KDVILQLVKHGGDWDWUDQVPLVVLRQLWK6'&ZLOOFRQWLQXHWRWUDQVPLWLWK6'&¶VPHVVDJH
2WKHU 6'&V ZLOO IXUWKHU SULRU SURFHVV DQG WUDQVPLW WKH PHVVDJHV LQ HQGOHVV FLUFOHV 7KH WUDQVPLVVLRQ
LQWHUYDO IRU HYHU\PHVVDJH LV WZRPLOOLVHFRQG ,Q SURWHFWPRGH WKH6'& ZLWK IDXOWPXVW EURDGFDVW WKH









• ,QSXW	2XWSXW3RUWV7KH ,23PRGXOHRI6'&PDLQO\ LQFOXGHV VHYHQSRUWV  WKUHHSRUWVDUHXVHG WR
FRQQHFWSRVLWLRQVHQVRUDFFHOHUDWLRQVHQVRUGLIIHUHQWLDOSUHVVXUHVHQVRUZLWK,2&&RQHSRUWRXWSXWV
WKHFRQGLWLRQHGGULYHVLJQDOWRVHUYRYDOYHRQHSRUW LQSXWVWKHUHIHUHQFHVLJQDO IURPFRRUGLQDWRU


























• 6'&BVLJBDFTXVLWLRQ ,Q RUGHU WR UHGXFH WKH FRVW RI WKLV FRQWUROOHU D PXOWLSOH[HU QDPHG $'* DQG
$'DUHLQWHJUDWHGWRDFTXLUHIRXUDQDORJVLJQDOV7KHVZLWFKWLPLQJRI$'*QHHGVWREHVWULFWO\
FRQWUROOHGWRJXDUDQWHHWKHYDOLGLW\RI$'&¶VFRQYHUVLRQVRWKLVSDUWLVSURJUDPPHGLQ&ODQJXDJHDQGWKH
FRQYHUVLRQ UHVXOW LV VWRUHG LQ D IL[HGPHPRU\ 7KH VLPXOLQN PRGHO REWDLQV WKH FRQYHUVLRQ UHVXOW XVLQJ
5HDG)URP0HPRU\EORFNLQ7DUJHW6XSSRUW3DFNDJH7&
















ZDV SUHVHQWHG LQ )LJ 7KLV *8, FRPSULVHG VL[ LQGHSHQGHQW SDUWV &$1 FRPPXQLFDWLRQ SDUDPHWHUV
UHIHUHQFH VLJQDO SDUDPHWHUV VHUYR FRQWUROOHU SDUDPHWHUV ORJLF FRQWURO XQLW &$1 PHVVDJH
PRQLWRU SRVLWLRQPRQLWRURIF\OLQGHU:HFRXOGFRQILJXUH WKHSDUDPHWHUVRI6'&XVLQJSULRU IRXUSDUWV












VRIWZDUH OHYHO IRU GLJLWDO FRQWUROOHU DJHQW EDVHG RQ '63 7KH H[SHULPHQWDO UHVXOWV GHPRQVWUDWH WKDW WKLV






>@YDQ %UHHPHQ $-1 $JHQWEDVHG PXOWLFRQWUROOHU V\VWHPV D GHVLJQ IUDPHZRUN IRU FRPSOH[ FRQWURO
SUREOHPV3K'WKHVLV8QLYHUVLW\RI7ZHQWH
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